Failure of IGF-1 to affect protein turnover in muscle from growth-retarded neonatal rats.
To investigate the response of the growth retarded neonatal rat to insulin-like growth factor-I (IGF-I) we have measured the effect of IGF-I on in vitro muscle protein synthesis and degradation rates in growth retarded and control neonatal rat pups. The growth retarded pups were growth retarded in utero by ligation of the uterine blood supply at day 17 of gestation. Basal levels of muscle protein synthesis in vitro were significantly lower in growth retarded pups compared with controls. Protein degradation rate were not different in muscles taken from the two groups. IGF-I stimulated protein synthesis in muscle from control pups by 12% and 15% at 20 ng/ml and 200ng/ml respectively. Net protein degradation was inhibited by 20% in the presence of 20ng/ml IGF-I. IGF-I had no effect on net protein synthesis or degradation in muscle from growth retarded pups. Neither Multiplication Stimulating Activity (at 20ng/ml or 200ng/ml) nor insulin (at 40ng/ml or 800ng/ml) was able to increase synthesis or decrease degradation of protein. Specific receptors for IGF-I are present on muscle membranes from both groups. Unlabelled IGF-I was more effective than MSA or insulin in competing with 125I-IGF-I for binding to the receptor. The relative affinities are consistent with type I IGF receptors. The affinity of these receptors for IGF-I was similar (Kd approximately 5nM) in both groups and the receptor concentration in both cases was approximately 250 fmol/mg protein. The refractility of tissue from growth retarded pups to IGF-I may be partially responsible for the lack of catch up growth in growth retarded neonates.